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ElVEDJ 

This invention reiatea ta an eiectromagn^ signal processing systei 
and more specifically, but not exduelvely. to a system of processing an optfe 
5 signal. 

WO02/2943Q teaches that a laser-radar receiver stiould compri^d e 
array of opticai tR>res whidi ate connaetad to at least one radiation detectoi 
each optical flbie having diffiarant physical characteristics which result in know 
delays m the transmfeston time of pulsed electromagnetic radiation. Sue. 
10 delays are convenketntly achieved by using optical fibrss of differing lengths » 
that they operate as delay lines. Anays of 3X3 optical Hbrea are taught, edc 
optioal fibre conneeted to single avalanche photo-diode (APD). 

m our cQ-pendIng UK patient application hurntwr 0322564,6, vi^ hav 
taught ttiat an elecAn3magnel»; ^gnari proce^ng system n»y oompr^ 
IS pluialStyofop1ic8lflbrBafrays,eachoptlcal.flbrean«y having a . otustar of optic* 
fibr^ with tfreir one ends onented to receive etectrcHnagnetic radiation an 
arrange transmit ^e<^romagnetic radiaAion to an array output, the arra 
outputs being connected to transmit eleciromagnetic raddatton in sequence to 
Signal detector Input In tMs co-pending application we have also taught vadou 
20 additional filatures for such signal processing s^^stems. 

According to ttie present invention a signal processing system has < 
least two processing channels, a plurality of optical fibres with their one enc 
oriented to receive electromagnet radiation, and couplers intsrconneciting tt 
other ends of the optical fibres such that eieoboma^raftic relation transmrtte 
25 by the optical fibres win be coupled together and then dbected into eac 
processing channel. In this manner th« same optical signal arriving at an am 
of optical fibres chan be split into differ^ i^anneis for processing. 

At least one of the processing channels preferably includes a prooessir 
boaid witih an output to a signal detector. At least one of the processing board 
30 may include electrical and/or optical ^gnal prooessmg components. 
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At leastone of the proeesslnfl chennete is preferably oiranged to tranemit 
the electroniagnetic radteHon m sequence to a single detector Input Thte cart 
be achieved as taught In our appending UK patent applicatlcn 0322564.8. 
PiefeiaWy another pmoesslna channel may be arranged to tranemR the 
olectn>magnelio radiation in sequence to anc««r sigrial de^ 
two processing channela incorporate different optical <tefeQfs to ndnlmiae any 
lange/pesition ambiguity. 

one of the piticessing channels may be anranged to transmit eleClro- 
magnetlD radiation In sequence to a signal detector unit, and another 
Q piDceed-mg channel arranged to transmit the elechomagneiic radiatton to a 
procesamg board configured to aaaess the range and depth of a target. 

By piwliflng at least two processing channels, it Is possible for two 
processing <*»annela to contain different signal detectors- This enables the 
electromagnefic radiation to be assessed With diftoent eensm 

,B tesks.fordlfterer«w*^engthe.andforoiherd-rf^ 

By having at least two proceeslng channels, the Imrentton also enabiee 
one processing channd to feed slgnale Into at least one of «ie other channels. 
This feature greatly enhances the procwsing of received eleatromagnebc 
radiation. 

The invention vrill now be described, by way Of example only. wUh 
i^^rance to the accompanying drawings In which: - 

Figure 1 is a diagram nhistratlng our current technique of connecBr^g 
o(«oai fibres to a detedor. 

Figure 2 Is a diagram Illustrating one embodiment of the present 
25 Invention, and I 
Figure S Is a diagram IBuSlratlng a lUrther embodlmenl of the preseni 

invention. 

With reference to Rguie 1. a signal processing system 10. comprises ar 
optical fibre cluster or anay 1 1 having nine optical fibres, one end of each fibre 
30 being depicted by the sman dreles 40. The set of r«he fibres Is posltiveli 
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iQcatecJ In predetenmlned melatlve postQone in an anray board 41 which, in use 
would bd mounted to laca the direc^on from which an elecboms^etic sjgna 
may be recurved. AiUiough the array board 41 it show as being rectangula 
with optical fibres 40 anangad equaBy-spacad in a 3x3 matrix* the arnay boan 

5 41 may be of any convenient ahape and its duster of optical fibres 40 may bi 
any required number an^ged in any eultabte manner to recelvt 
elsmromagne^ radiation. The opfical fibre airay 41 la depicted in a simpilfiei 
manner with onfy two optical fibres 42, 43 for the right-hand cobimn beini 
drawn. It should be under^cxid that all nine optical fibres of the anay board 4* 

10 have different lengths, as shown in Figure 1, so that there Is an in-built tirm 
delay belween ttie transmls^on by each optl<^l fibrs. The optical fitn-es 42. 4; 
aie shiown joined t>y a 2-&i4q-1 coupler 44 to a single output 45. The othe 
opfical fibres 40 ibiming the arrsty board 41 would sindlaity be txxinectsd to fS* 
output46 by ra^iecBve coi4»lerB 44. 

15 ; An opttetGd system 4§ Is used to direct frioon^ eief^rofrrfflgnsittD slgn^ 
on to Oie ends of file opticai fibres 40. 

The present invention is. iHustreted by Figure 2 in vv/hk^ the sanv 
reference numerals have lieen used to indicate equivaler^ featutes. The 
primary cRffieqnf^ce to that the couple 44 of Figure 1 ha» been replaced by a 2* 

20 in-to-2 coupler 54 which couples the Ofifioal flbras 42 and 43 together, but then 
directs the oomi^ined ^gnal inlo two separate processing channels defined b) 
the output 45 and a second output 47. TMb oonflgurafion enables the 
processing c^iannels 45, 47 to feed the eledtromagneUc radiation into ^Stf^n 
s^nal processors. One of the processing oharmdls 45, 47 may be provkiec 

25 vt^th a processing board with an outfut to a signal deteoforr the prooes^ng 
ijoard induding tfeetrfcal and/!«r<n36Gal ^nal prooessfrHa con^nents. 

The other processing channel 47 or 45 can be arranged to transmit tN 
dlectroma^etic radiation in sequence to & signal detector input as tai^ht t>) 
our aforesaid co^end&^ UK patent appi?(»tion. 

30 in Rgure 3. t/i/o array boards 41 arwi 141 are provided wit^ 

electromagnetic ladlertlon through the same Ofifical system 46. "Hie optica 



^-NDU-Seas i7tS4 FROM Intellectual Prop 



TO GB PftT a=FICE 



F 



-4- 

fibres 42 and 43 are connected by a 2-in-to-1 connector 44 to an optical fibre 
SO, whereas optical fibres 142 and 143 ftom array board 141 are connected by 
a 2-in-to-'1 connector 144 to an optical fibre 150. 

ttwH be nofeedlhattfisopileal fibre so is longer ttiar) the optical fibre 1^ 
5 whereby any signal transmlftBd by optical fibre 50 to coupler 164 vyiU be delayed 
retafive to a signal tfnou^b the shorter opScai fibre ISO. This cascading of the 
optteal fibres 50 and 150 enables tlie respective Agnate to t>e diffeFentlated by a 
signal dsisctor. 

Mwvever, the coupler 1 54 serves to epitt ttie conrttlnsd s^pnal Into the two 
10 prooeraing chaisie^ 45 and 47 fsr separate processli^ In the same manner as 
has been described wUh refsrsmia to Rguie 2. 

instead of using 2-in-tQ-2 oouplers, N-in-to>M couplers may be used so 
ths^ any numt>^ of Inputs can be combined together and then split irito any 
number of processing channels. 

15 A prfonary advantage of tiie bivention is that the same optical signal 

aiming at an array beard 41, or 141, can be sp\(t Mo dP^nt (Nrocessing 
che»mels. 

b> &ie t&aH system fitere would be.neny other fBires feeding Into ttie 
processing chsfuiels 45 and 47. Tyi^ny, mul^e anay t>rard8 41 or 141 
20 vvotrtd be tedividuaHyiiKiunted toffee a direction fiwn whitman eleotroi^ 

signed might be received. They nmy fsus ^er in ttie s^tie directton or may be 
oriented to rac^ve eieciiomagnefic radlsfion from differ^ direottons. Instead 
of bano mounted ^ the array boards, the optical fibfes 40 oould be mounted 
directly through any oonv^ifertt suppiMt structure. 

25 In addifion to directing the ^ectromaspetic signal into two or more 

processing channels 45. 47, this apprrach also enaisles signals to iae fMi back 
ftom a stoge in one <dumnel to a dage In another idiannel, and vice versa, 
wher€a>y detecHon of a signat ctvaracterfslio on one pnooassing channel can 
used to aflisct the n^oo^^ng of the same ^grel b\ anottiar chann^. This 

30 enat>ies the tom^tton of very compile prooessirig arsh^edursa. 
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In one example, one of the processing channels <»ulci have a cascade< 
stnjcture as taught In our aibresaid co>pendind UK patent application, whiis 
anoth^ processing ciiannel could include a processing board incorporatinj 
eteotrtoal and/or optica components to process signals, the processings boarc 
6 being fed wRh all fibres from the array (not just from one duster) into the signa 
detector. In this manner the detector viwuld receive a series of pulses whicd 
would permit the range and dei^h of a target to be deduced. The deptfi of the 
tar^ being the diffiarence between the ftant and the back edges of tfia signal. 

In another eismple, tuvo proces^g <aiarmels could have eaacadec 
10 stmctives as taught in our aforesaid co-pericfing UK patent apptk»tlon. but war 
the channels usir^ dlffierent fime c^eys. . This oofiflgunatton enatile^ issuas 
such aa the "Yanga/lpoaifion amblguRy* to be ntinDYrtsed or elimlnafted. 

In a further eatampto, the prooessing cdiannels could contain difiiaHnen 
detectors, for instance with diflieient sensilivilias for different tasks, diffisren 
16 wav^^gtt)s, and ottierdlflSsriho parameters, y 
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1 A signal pmcessivtg system having at least 1»«> prDoessfng channels, a 
" Plurality of optical fibres with their one ends ortented to teo^ 
electromagnetic radiation, and couplers .«te«»nnectlng the other ends of 
the optical Hbms such that electiomagnetic radiation transmuted by tho 
optical fibres wttl be coupled together and then directed Into each prooeasing 

2. A s^nal pmoessing system, according to Claim 1, In which at least one of 
the pnioessing channels mdudes a piocessing board wHh an output to a 
signal deteoK^- 

3 A aignal piocessing aystsm. according to Oalm 2. In which at least one of 
the processing boards Includes electifcai and/or optical signal processing 
comfKmenta. 

4. A signal processing syst^. aqoording to any preceding dalm. fan which at 
least one of the processing channels Is arranged lo transmit the 
electromagneiic radiation m sequence to a signal detector input. 

5. A signal piocessing system, acconiing to Claim 4. in which another 
processing channel is arranged to transmit the electroite radiaSon In 
sequence to another signal detector input, and the two processing channels 
incorporate dlflfer^nt opHoal delays to wflntoilBe any range/po^tton ambiguity. 

6. A signal processing system, according to Claim 1. in which one of the 
processing channels Is ananged to transmit electromagnetic radiation in 
sequence to a s«nal detector unit, and another processing channel is 

i arranged to transmit the electromagnetic radiation to a processing board 
configured to assess the range and depth of a taigeL 

7. A signal processing system, according to any pmceding dalm. in which two 
processing channels contain different signal detectors- 
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8. A sifinai processing systsm. as in any preceding dalm in which i± least one 
processing channel Is arranged to feed 8ignal$ into at least one othei 
channel. 

Q, A sl^al precesding aystenn substantiaUy as described herein with rBferenoe 
to the accompanying drawings. 
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I III 
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Abstract :r.::C EIVEDBYF 

Signal Processing System 
A signal processing system (10) has a plurality of opficai fibres (40. 42, 43) with 
their one ends (40) mountetJ In an array board (41) to receivB electiomagnefic 
6 radiation, a coupler (54) IrrtBrconnects the other ends of the optical fibres (42. 
43) such that electromagnetic radiation Is first coupled together and then 
direct Irtfotwro or more processing chann^ (45, 47). 
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